Neuronal integrity and astrocytic reaction in cold injury: an immunohistochemical investigation.
The relationship between extravasation of serum albumin and damage to the neuronal elements as well as the astrocytic reaction was investigated following cold injury, using immunohistochemistry for albumin, microtubule-associated protein I and II (MAPs) and glial fibrillary acidic protein (GFAP). After 30 min, spreading of albumin to the neuropil and uptake into nerve cell bodies and dendrites were clearly observed in the area surrounding the cold lesion. Extravasation of albumin was maximal at 24 h and extended to the ipsilateral hippocampus and thalamus as well as to the paramedian part of the contralateral cerebral hemisphere. Uptake of albumin was seen in neurons with and without loss or reduction of the reaction for MAPs, but the former was confined to the area surrounding the cold lesion. When extravasated albumin receded from the neuropil, the positive reaction for albumin also disappeared from the neuronal elements and those neurons recovered immunoreactivity for MAPs. Astrocytes immunopositive for albumin were observed at 24 h in the white matter, and reactive astrocytes became notable even in the gray matter surrounding the cold lesion. Although reactive astrocytes persisted even after resolution of cerebral edema, immunopositivity for albumin disappeared from astrocytes soon after the disappearance of the reaction from the neuropil. As to the mechanism, rapid endo- and exocytosis may take place in response to the amount of edema fluid in the surrounding extracellular space, where albumin may be eliminated through the transvascular route and/or via the cerebrospinal fluid space.